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Abstract  Swimming lessons for elementary school 

children often face challenges such as a lack of motivation, 

fear of water, and monotonous teaching methods. To 

address this, the AquaPlay model integrates gamification 

to create a fun, engaging, and developmentally appropriate 

swimming training. This study aimed to develop and 

evaluate the AquaPlay model to improve students’ 

swimming skills, motivation, and enjoyment. Using the 

ADDIE framework, the model was validated by seven 

experts and assessed for practicality by 20 teachers. A total 

of 80 subjects participated, including 50 students for 

engagement testing and 30 for effectiveness trials. The 

model showed high validity (Aiken's V = 0.85), acceptable 

reliability (ICC = 0.634), and strong student engagement - 

56% Very High, 36% High, and 8% Moderate. The 

practicality score averaged 88.6%. Effectiveness was 

confirmed via Mann-Whitney test (W = 0, p < 0.0001), 

with the intervention group improving swim times by 15 

seconds on average, compared to 1 second in the control 

group. AquaPlay proved effective, practical, and enjoyable, 

overcoming barriers such as boredom and water anxiety, 

and enhancing children's endurance and participation. 

Keywords  AquaPlay, Gamification, Abilities 

Swimming Skills, Elementary School 

1. Introduction

When learning to swim, elementary school students

frequently encounter several obstacles, such as a fear of the 

water, a lack of enthusiasm, and tedious teaching 

techniques [1], [2]. Children struggle to acquire 

fundamental swimming skills in the best possible way 

because of these circumstances [3], [4]. However, 

swimming is not only a vital life skill but also a significant 

physical activity that improves a child's general 

development, safety, and health [5], [6]. Therefore, to 

assist kids in overcoming these challenges, creative and 

captivating teaching models are required [7], [8]. 

Previous research has highlighted the drawbacks of 

traditional swimming teaching, which can cause 

disengagement and impede skill acquisition since it is 

frequently monotonous and unappealing to kids [9]. In 

order to boost student engagement and enhance aquatic 

education results, researchers have started looking into 

cutting-edge teaching strategies like play-based learning, 

adaptive drills, and experiential exercises [10], [11]. These 

strategies emphasize how crucial it is to create 
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developmentally appropriate teaching strategies that take 

into account kids' cognitive, motor, and emotional 

requirements [12], [13]. 

Gamification has become a viable approach in physical 

education in recent years [14]. Gamification is the process 

of incorporating game features - like points, challenges, 

rewards, and feedback - into non-gaming environments in 

order to boost motivation and enjoyment [15]. 

Gamification can improve student engagement, 

perseverance, and performance, according to studies 

conducted in a variety of educational domains [16], [17]. 

Even with its increasing popularity, gamification is still 

rarely used in young children's swimming lessons, and 

there isn't a well-established model based on sound 

pedagogical and psychological principles [18], [19]. 

AquaPlay's theoretical underpinnings are derived from 

multiple important frameworks: Self-Determination 

Theory, which highlights the importance of competence, 

autonomy, and intrinsic motivation in maintaining 

engagement [20]. According to flow theory, learning is 

maximized when tasks strike a balance between difficulty 

and skill, resulting in an engaging and joyful experience 

[21]. Children learn best through direct, hands-on, and 

socially engaging experiences, including structured 

swimming games, according to constructivist learning 

theory and motor learning principles [22], [23]. 

These pillars serve as the basis for this study's design, 

development, and assessment of the AquaPlay model's 

efficacy, practicality, validity, and reliability in raising 

kids' swimming proficiency, motivation, and involvement. 

2. Materials and Methods 

The research and development (R&D) design used in 

this study was informed by the ADDIE framework, which 

stands for Analysis, Design, Development, 

Implementation, and Evaluation [24]. The study was 

carried out in Padang, Indonesian elementary schools, 

where swimming instruction was already part of the 

physical education curriculum. 

The research and development (R&D) design used in the 

study was organized into multiple phases. A requirements 

analysis was conducted in order to pinpoint the precise 

challenges that kids face when learning to swim, and to 

identify the fundamental abilities that require enhancement. 

Drawing from this study, the AquaPlay gamification-based 

training model was designed and constructed as part of the 

model development stage. 

The model then went through a validation phase in 

which the Aiken's V index was used to evaluate its content 

validity; a score of at least 0.70 was required to be deemed 

valid. The Cronbach's Alpha test was then used to perform 

the reliability stage; a value of 0.60 or greater denoted 

adequate reliability. 

Once validity and reliability were established, the model 

moved to the practicality test phase, when physical 

education teachers used the Guilford Scale to evaluate it. 

Results that fell into the "Practical" or "Very Practical" 

category attested to the model's viability for use. Lastly, an 

efficacy test was performed to find out how AquaPlay 

affected kids' swimming abilities. Improvements in 

endurance and fundamental swimming motor abilities 

were the main emphasis of this test, and the notable gains 

showed how effective the model is in actual learning 

settings. 

2.1. Participants 

Eighty kids between the ages of six and nine took part in 

the study; they were chosen using purposive sampling to 

guarantee that they had some swimming experience but no 

official instruction. Of these, 30 students took part in the 

effectiveness trial, while 50 students took part in the 

engagement evaluation. Twenty physical education 

teachers evaluated the model's applicability, and seven 

experts - swimming, pedagogy, and infant motor 

development specialists-validated it. 

2.2. Research Procedure 

There were multiple methodical steps in the study 

process. The process started with a needs analysis to find 

out what obstacles kids had in learning to swim and what 

skills needed to be improved. This study served as the 

foundation for the model development phase, which 

created and improved the AquaPlay gamification-based 

training model. The validation phase came next, during 

which specialists assessed the model using Aiken's V index; 

satisfactory validity is indicated by a score of 0.70 or 

higher. Cronbach's Alpha and the Intraclass Correlation 

Coefficient (ICC) were then used to perform the reliability 

stage, and values greater than 0.60 indicated that the model 

was reliable. 

2.3. Instruments and Data Collection 

A number of tools were employed: 

Expert validation sheets to evaluate the model's 

applicability and lucidity. Children's enjoyment and 

involvement are gauged using the Swimming Engagement 

Scale (SES). Teachers fill out practicality questionnaires to 

assess viability in real-world situations. A 25-meter swim 

time test was used to determine the effectiveness of the 

intervention and control groups before and after the test. 

2.4. Data Analysis 

Both descriptive and inferential statistics were used to 

analyze the data. Reliability was evaluated using the 

Intraclass Correlation Coefficient (ICC), while content 

validity was measured using Aiken's V index. The Guilford 

scale was used to assess the practicality of teacher 

evaluations. The Mann-Whitney U test was used to 

compare swim performance gains between the intervention 

and control groups in order to assess effectiveness because 

of the non-normal data distribution. 
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Table 1.  Gamification-based AquaPlay Program 

No Game Name Game Description Focus of Movement & Endurance 

1 Relay Treasure Children swim 25 m in turns to collect 'treasures' at the end 

of the pool. 

Hand-foot coordination, 25 m distance swimming 

2 Color Ball Quest Children swim to the colored ball indicated by the coach, 25 

m away. 

Quick reaction, direction, endurance 

3 Checkpoint Swim Children swim through 5 small obstacles (rings, floaters) 

along the 25 m lane. 

Rhythmic swimming endurance, agility 

4 Shark & Fish Children swim 25 m to 'escape' from a chasing 'shark' 

(friend/coach). 

Speed, motivation, stamina 

5 Swim & Stack Children pick up one object at a time from the end of the pool 

and stack them back. 

Distance training, repetition, endurance 

6 Target Toss Swim Children swim 25 m and throw a ball to a target upon arrival. Physical activity and accuracy combination 

7 Race & Rescue Children swim quickly 25 m to 'rescue' a floating doll at the 

poolside. 

Rescue swim simulation, strength 

8 Number Hunt Children swim to the number given by the coach (1–10), 

placed 25 m away. 

Concentration + endurance 

9 Swim Maze Children swim in a zigzag pattern following ropes/floaters 

for 25 m. 

Coordination, breath control, stamina 

10 Flag Grabber Two children swim from end to end, racing to grab a flag in 

the center. 

Competitive, endurance and speed 

 

2.5. Ethical Considerations 

University of Negeri Padang granted ethical permission 

for the study. For their children to participate, parents gave 

their informed consent. Lifeguards and the appropriate 

safety gear were always on hand, and all swimming lessons 

were led by professional instructors. This guaranteed the 

complete protection of children's privacy, safety, and 

wellbeing during the study. 

3. Results 

Five criteria-validity, reliability, engagement, 

practicality, and effectiveness-were used to assess the 

AquaPlay model. 

3.1. Validity 

The results of expert validation for the AquaPlay 

program, which consists of ten structured game-based 

training activities, are summarized in Table 2. Each 

program was scored on a four-point scale by seven experts, 

and Aiken's V coefficients were computed using the 

normalized scores. Strong content validity throughout the 

model is confirmed by the values, which ranged from 0.80 

to 0.95 and all exceeded the minimum requirement of 0.70. 

Remarkably, Program 6 received the highest score (V = 

0.95), indicating exceptional expert agreement about its 

applicability and lucidity. These results show that 

AquaPlay offers a reliable and organized framework for 

gamifying the process of improving kids' swimming 

abilities. 

3.2. Reliability 

The Intraclass Correlation Coefficient (ICC), which is 

based on expert ratings, was used to evaluate the AquaPlay 

model's dependability. A result of 0.634, which is within 

the acceptable range, was obtained from the analysis, 

showing moderate but consistent expert agreement (Table 

3). This outcome shows that the AquaPlay program may be 

used and assessed consistently by many raters. 

3.3. Student Engagement 

The Swimming Engagement Scale (SES), which was 

given to 50 participants, was used to gauge how involved 

kids were in the AquaPlay program. According to the 

results, 56% of the kids said their engagement was Very 

High, 36% said it was High, and 8% said it was Moderate. 

No answers fell into the Low group. These findings 

suggest that during swimming classes, the AquaPlay 

model effectively increased kids' enthusiasm, enjoyment, 

and active engagement. 
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Table 2.  Result Data of Gamification-based AquaPlay Program 

 Program 

1 

Program 

2 

Program 3 Program 4 Program 5 Program 6 Program 7 Program 8 Program 

9 

Program 

10 

Validator Score (s) Score (s) Score (s) Score (s) Score (s) Score (s) Score (s) Score (s) Score (s) Score (s) 

1 4 (4) 3,4 (2,4) 3,3 (2,3) 3,9 (2,9) 3,5 (2,5) 3,7 (2,7) 3,3 (2,3) 3,7 (2,7) 3,6 (2,6) 3,4 (2,4) 

2 4 (4) 3,2 (2,2) 3,3 (2,3) 4 (3) 3,3 (2,3) 4 (3) 3,4 (2,4) 3,8 (2,8) 3,7 (2,7) 3,5 (2,5) 

3 3,3 (2,3) 4 (3) 3,3 (2,3) 3,2 (2,2) 3,4 (2,4) 3,8 (2,8) 3,5 (2,5) 3,8 (2,8) 3,7 (2,7) 3,6 (2,6) 

4 3,4 (2,3) 3,2 (2,2) 3,6 (2,6) 3,2 (2,2) 3,3 (2,3) 4 (3) 3,3 (2,3) 3,6 (2,6) 3,8 (2,8) 3,5 (2,5) 

5 3,4 (2,4) 3,1 (2,1) 3,4 (2,4) 3,5 (2,5) 3,2 (2,2) 3,7 (2,7) 3,8 (2,8) 3,5 (2,5) 3,7 (2,7) 3,7 (2,7) 

6 3,2 (2,2) 3,1 (2,1) 3,6 (2,6) 3,4 (2,4) 3,5 (2,5) 3,6 (2,6) 3,7 (2,7) 3,6 (2,6) 3,8 (2,8) 3,3 (2,3) 

7 4 (3) 4 (3) 3,4 (2,4) 3,3 (2,3) 3,6 (2,6) 4 (3) 3,7 (2,7) 3,9 (2,9) 3,7 (2,7) 3,7 (2,7) 

∑s 17 16,2 19,4 15,9 14,7 17,2 19,4 18,2 18,8 15,4 

V 0,87 0,81 0,80 0,83 0,80 0,95 0,84 0,90 0,90 0,84 

Table 3.  Results of the Reliability Test Using ICC 

Measure ICC SE Interpretation 

Expert Ratings 0.634 0.011 Acceptable reliability 

 

 

Figure 1.  Children’s engagement levels (n=30): (a) Distribution by 

percentage (pie chart), (b) Comparison by category (bar chart) 

3.4. Practicality 

A total of 20 teachers assessed the practicality of the 

innovative gamification-based learning model designed to 

enhance children's swimming abilities. Their evaluations 

were based on personal teaching experiences, providing 

feedback on the implementation and feasibility of the 

model in real classroom settings. The table below presents 

the results of this practicality evaluation. 

Table 4.  Practicality Data Results of Gamification-Based AquaPlay 
Program 

 

The findings of the assessment demonstrated how 

beneficial the gamification-based innovative learning 

approach for kids' swimming skills was to the observed 

teachers. With an average score of 88.7% for every 

category evaluated, the program was successful and simple 

to implement with students in grades 1–3. This implies that 
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this creative program has the potential to enhance kids' 

swimming skills and is ready for broad adoption. 

3.5. Effectiveness 

The AquaPlay approach was tested on thirty kids by 

dividing them into intervention and control groups. While 

the control group only had a 1-second improvement in their 

25-meter swim times, the intervention group saw an

average improvement of 15 seconds. This difference was

found to be very significant with no overlap between

groups by the Mann-Whitney U test (W = 0, p < 0.0001).

These recurring findings show that AquaPlay offers a more

stimulating and successful learning environment, which

significantly enhances kids' swimming endurance and

performance.

3.6. Summary of Result 

Table 5 provides an overview of the evaluation's 

findings. The AquaPlay model's five main components - 

validity, reliability, engagement, practicality, and 

effectiveness - are highlighted in the table. Strong content 

validity was demonstrated by expert validation (Aiken's V 

ranged from 0.80 to 0.95), with all activities surpassing the 

minimal cutoff of 0.70. With an ICC value of 0.634, the 

reliability testing verified adequate consistency. Over 90% 

of youngsters expressed High to Very High levels of 

involvement, according to engagement data. With an 

average score of 88.6% on the Guilford scale, teachers 

gave the model a Highly Practical rating. Lastly, the 

Mann-Whitney U test, which measures effectiveness, 

showed that swimming performance had significantly 

improved, with the intervention group cutting their swim 

times by 15 seconds while the control group only cut their 

swim times by 1 second. 

Figure 2.  Effectiveness of the AquaPlay model on children’s 25-meter swimming performance (n = 30): (a) Average improvement in swim times for 

intervention and control groups (bar chart), (b) Distribution of performance improvements showing non-overlapping results between groups (boxplot) 
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Table 5.  Summary of Result 

Aspect Measure Key Findings 

Validity Aiken’s V (0.80–0.95) All activities above 0.70 threshold; Program 6 highest at 0.95 

Reliability ICC = 0.634 Acceptable inter-rater reliability 

Engagement SES: 56% Very High, 36% High, 8% Moderate High to Very High engagement in 92% of children 

Practicality Guilford scale = 88.6% (Highly Practical) Rated Highly Practical by 20 teachers 

Effectiveness Mann-Whitney U test, W = 0, p < 0.0001 Intervention group improved by 15s vs 1s in the control group 

 

4. Discussion 

The study's conclusions show that the AquaPlay model 

is a legitimate, dependable, useful, and efficient way to 

improve kids' swimming skills and participation. While the 

ICC value shows adequate dependability across evaluators, 

the high Aiken's V ratings verify that experts agreed on the 

clarity and usefulness of the model's components. The high 

engagement ratings also demonstrate AquaPlay's capacity 

to foster a joyful and productive learning environment [25], 

[26]. There are established theoretical frameworks that 

justify these results. Self-Determination Theory states that 

gamification components like challenges, rewards, and 

feedback encourage intrinsic motivation, as demonstrated 

by the kids' high levels of involvement. Flow Theory 

further clarifies how the approach preserved the ideal ratio 

of difficulty to ability, allowing kids to stay engaged and 

take pleasure in the activities. From a constructivist 

standpoint, AquaPlay made it possible for kids to learn 

how to swim through engaging and energetic activities. 

Additionally, AquaPlay successfully included motor 

learning principles, which emphasize repetition in relevant 

situations, through structured games. 

The efficacy results, which indicate a 15-second 

improvement in the intervention group compared to a 

1-second improvement in the control group, illustrate that 

gamification-based training offers quantifiable skill gains 

in addition to enjoyment. This is consistent with earlier 

studies that show young learners benefit more from 

imaginative, play-based approaches than from monotonous 

drills [27], [28]. Notwithstanding these encouraging 

outcomes, a number of implementation issues need to be 

noted. In certain schools, application may be restricted by 

pool access and equipment availability. To use 

gamification consistently and securely, instructors must 

also have sufficient training. Furthermore, to guarantee 

sustainability and scalability across various educational 

contexts, long-term monitoring is required. 

By incorporating gamification into swimming education, 

AquaPlay promotes the subject of sports pedagogy overall 

by providing both theoretical and practical advancements. 

It offers a structure for encouraging kids, lessening their 

fear of the water, and making swimming a more 

approachable and pleasurable activity [29], [30]. 

Several theoretical stances can be used to comprehend 

the AquaPlay model's efficacy. While Flow Theory 

emphasizes the harmony between skill and difficulty that 

keeps kids interested without becoming frustrated, 

Self-Determination Theory describes how the use of 

autonomy, competence, and relatedness in gamified 

activities fosters intrinsic motivation. From the perspective 

of constructivism and experiential learning, AquaPlay 

allowed kids to develop their knowledge and abilities 

through hands-on play-based activities, adhering to Kolb's 

cycle of experiencing, reflecting, and applying [31], [32]. 

In a similar vein, motor learning theory highlights that 

meaningful repetition is the key to skill development, 

which AquaPlay accomplished by incorporating practice 

into entertaining games as opposed to tedious exercises 

[33], [35]. 

The approach also incorporates contextual and social 

theories of learning. According to the Social Learning 

Theory, kids pick up skills by watching and imitating their 

peers [36]. AquaPlay's group-based design reinforces this 

idea. While contextual learning theory demonstrates that 

putting kids in real aquatic settings increases the 

transferability of skills learned, the theory of play supports 

the notion that playful contexts are crucial for kids' 

cognitive and motor development [37], [38]. Furthermore, 

AquaPlay's emphasis on mastery and gradual advancement 

rather than just competitiveness is supported by 

achievement goal theory [39]. Lastly, the program 

optimized the interaction between the child, task, and 

environment from the standpoint of ecological dynamics, 

which inevitably led to the emergence of adaptive 

movement solutions [40]. 

5. Conclusions 

The AquaPlay model is a legitimate, dependable, useful, 

and successful method for teaching kids to swim, 

according to the study's findings. The technique improves 

performance and engagement by incorporating 

gamification concepts into structured aquatic games, which 

makes swimming training more pleasurable and 

approachable. AquaPlay's practical value is its immediate 

relevance to swimming and physical education instructors, 

providing a workable structure that is simple to incorporate 

into school curriculum and community-based initiatives. 
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In order to investigate developmental variances, future 

studies should build on current work by evaluating the 

model in a wider range of age groups and cultural and 

institutional contexts. To assess the long-term 

sustainability of motivation and skill learning, longitudinal 

research is also required. Furthermore, to improve 

feedback and monitoring even more, future research could 

incorporate technological aids like wearable technology or 

digital gamification tools. When taken as a whole, these 

strategies will bolster the body of research and encourage 

the broader use of gamified methods in sports training and 

physical education. 
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